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What is nlaimed is: 



8 

C l aims: 

1. M e thod for w e ld i ng m e ta l sh ee ts (1, 2) w i th a butt jo i nt by m ea ns of a l aser, in 
wh i ch at l east on e of the sh e ets (1, 2) i s plastica l ly d e form e d with a squ ee z e r (6) 
befor e or i n th e w el d i ng zon e to r e duc e th e width of any g a p pr e s e nt at th e jo i nt 
(5) betw e en th o sh ee ts (1, 2), characteriz e d in that th e squeezer (6) is guid o d 
along a joint (5) of any d e sir e d curv e form and in that th e d e format i on produc e d 
i s dep e nd e nt on th e forc e a ctin g on th e squ ee z e r (6) but i s i nd e p e nd e nt of th e 
l i n e of th e jo i nt (5). 

2. M e thod accord i ng to C lai m 1, charact e r i z e d in that th e d e format i o n take s 
p l ac e in th e r e g i on of th e sh ee t(s) i mmed i at el y adj a c e nt to th e e dge of th e 
s h ee t(s) (1, 2). 

3. M e thod accord i ng to C l a i m 1 or 2, ch ara ct e r i z e d i n that th e las e r b e am i s 
gu i d e d so as to trac k th e pos i tion of th e gap result i ng from th e d e format i on. 

A. Apparatus for carrying out the method accord i ng to any on e of C l a i ms 1 to 3, 
char a cter i z e d in that th e squ ee zer (6) i s sph e r i c a l and is pr e f e r a b l y conta i n e d in 
a mount i ng (7). 

5. Appar a tus a ccord i ng to C l aim A, charact e r i z e d in that th e squeezer (6) i s 
form e d as a squ ee z e r b a ll (6), th e squ ee zer ball (6) pref e rab l y b e ing rot a tab l y 
mount e d in th e mount i ng (7). 

6. App a ratus accord i ng to C l a i m A or 5, charact e r i zed i n that the l ongitud i na l 
ax i s (10) of at leas t on e of th e mount i ngs (7) forms an acut e ang le w i th a p l ane 
form e d by th e sh ee ts (1,2). 
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7. App a ratus a ccording to any on e of Cla i ms A to 6, charact e r i zed i n that a fix i ng 
unit (12) whos e l ong i tud i nal ax i s preferably i ncludes an acut o anglo w i th the 
plan e form e d by th e she e ts (1, 2) acts on on e of th e sh ee ts (1, 2) in th e r e g i on of 
th e jo i nt (5). 

8. Apparatus according to any on e of C l aims A to 7, charact e r i z e d i n that ho l ding 
d e v i c e s (3, 4) ar e provid e d wh i ch [f i x] th e sh ee ts (1, 2) w i th th ei r edg e s adjac e nt 
to each oth e r. 

9. Apparatus according to any on e of Claims A to 8, charactorizod in that a 
det e ct i on d e v i c e for d e t e ct i ng th e width of th e gap befor e th e d e format i on zon e , 
and a contro l arrang e ment wh i ch contro l s th e mount i ng (7) as a funct i on of th e 
d e t e ct e d gap w i dth, ar e provided. 

10. Apparatus a ccord i ng to a ny one of C lai ms 4 to 9, charact e r i z e d i n that an 
opt i c al recognit i on d e v i c e or mech a n i cal s e ns i ng d e vic e for i d e nt i fying th e li n e of 
th e gap aft e r d e format i on, and a tracking arrang e m e nt, r e spond i ng to th e 
r e cogn i t i on or s e nsing d e v i ce, for gu i ding th e laser beam along the l i ne of the 
gap, ar e prov i d e d, 

11. An apparatus for handl in g a pair of sheet metal wo rkpieces to be 

welded, comprising; 

a first workp ieoe holder; 
a second workpiece holder; 

wherein the first and second workpieoe holders are positioned so 
that an edge of one of the pair of sheet meta l workpie ces is i n contact 
with T or separated a gap from, an ed ge of the other sheetmetal 
workpieces; 

a hanking element disposed on a first side of the sheet met al 
wo rk pieces; and 


• 
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a squeeze roller, dispos ed o n a seco n d side o f t h e s heetmetal 
workpieces op posite the first s i de a n d substantial l y ali gned w i th the 
hankin g element, wherein the squeeze roller is formed as a body 
symmetrical in rotation, and wherein force select ively applied to the 
squeeze roller will cause plasti c de f o r mat i o n of one of the p air of sheet 

metal work pieces and thereby cause the deformed sheet metal 

workpieoe to extend into the gap. 

1? The apparatus of claim 11, wherein the squee7e roller is 
spherically shaped. 

13. The apparatu s of claim 12, wherei n t h e sque ez e roller is mounted 
on a support to permit rotation in any dire ction. 

14. The apparatus of claim 13, wherein the support forms an acute 
an gle with a plane formed hy the sheetmetal workpieces . 

15. The a pparat us of claim 14, further comprising a work piece brake 
that can he selectively actuated into contact with one of the 
sheetmetal workpieces and therehy causethe contacted — sheetmetal 
workpiece to be clamped between the backing element and the 
workpiece brake. 

1fi. The apparatus of claim 15, wherein the workpiece brake is 
dis posed at an acute angle relative to the c ontacted sheet metal 
workpiece. 
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17. The apparatus of claim 16, further comprising: 

a gap sensing dev ice fo r sensing the width of the gap adjacent the 
squeez e ro ller; 

a controller for controlling the amount of force applied to the 
squeeze roller as a function of the gap adjacent the squeeze ro lle r . 
thereby controlling the gap between the sheetmetal workpieces. 

lfL The apparatus of claim 17, further comprising a gap position 

sensor for determining the position of the gap after deformation, and a 
welding machine guide operably connected to the gap position sensor, 
wherein the welding machine guide guides the welding machine relative 
to the gap using i nput fr om the gap position sensor. 

19. The a pparatus of cla im 13, further comprising a workpiece brake 
that can he selectively actuated into contact with one of the 

sheetmetal w orkpieces a nd thereby causethe contacted sheetmetal 

workpiece to be clamped between the backing element and the 
workpiece brake. 

2IL The apparatus of clai m 19 , w herein t h e workpiece brake is 

disposed at a n a cute a ngle relative to the contacted sheet metal 
workpiece. 
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21. Th e a pparatus o f c laim 13 , fu rther comprising; 

a gap sensing device fo r sensing the width of th e gap adjacent the 
squeez e ro ller; 

a controller for controlling the amount of force applied to the 
squeez e ro ller a s a fu nction o f t he g ap a djacent th e squeeze roller, 
thereby controlling t h e gap b etween the sheetmetal w orkpieces, 

2J2L The apparatus of claim 13, further comprising a gap position 

sensor fo r deter m ining the position of the gap after deformation, and a 
welding m achi ne g uide operably connected to the gap p osition sensor, 
wherein the welding machine guide guides the welding machine relative 
to the gap using input from the gap p osition s ensor. 

23. Th e apparatus of clai m 11 , fu rther comprising a workpiece b rake 
that can be selectively actuated into contact w ith one of the 

sheetmetal w orkpieces and thereby causethe contacted sheetmetal 

work piece to be clamped between the backing element and the 
workpiece brake. 

2A. The apparatus of claim 23, wherein t he w o rk piece b rake i s 

disposed at an acute angle relative to the contacted sheet m etal 
workpiece. 
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25. The apparatus of claim 11 , further comprising: 

a gap sensing device for vsensing the width of the gap adjacent the 
squeeze roller; 

a controller fo r controlling t h e amount of force applied to the 
squeeze roller as a function of the gap adj acent the squeeze roller, 
thereby controlling the gap between the sheetmeta l wo rkpieces. 

26. The apparat us of cla im 11, further comprising a gap position 
sensor fo r determining the position of the gap after deformation, and a 
welding machine guide operably connected to the gap position sensor, 
wherein the w elding m achine guide guides the welding machine relative 
to the g ap using input f rom the gap position sensor. 

2JL An apparatus fo r h andling a p air o f sheet metal workpieces to be 

welded, comprising: 

a first workpiece holder; 

a second workpiece holder; 

wherein the first and second workpiece holders are positioned so 

that an e d ge of one of the pair of sheet metal workpieces is in contact 
with , or separated a gap from, an edge of the other sheetmetal 
workpieces; and 

means for plastically deforming one of the sheet metal 
workpiece s , wherein said means for plastically deforming on e of the 
sheetmetal workpieces can be selectively applied to cause that sheet 
metal workpiece to extend into the gap. 
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28. The a p paratus of claim 27 T wherein the means for plastically 
deforming one of the sheet metal workpieces comprises: 

a backin g element disposed on a first side of the sheet met al 
workpieces; and 

a squeeze roller, dis posed on a second side of the sheetmetal 
workpie ces opposite the first side and substantially aligned with the 
backing element , wherein the squeeze roller is formed as a body 
symmetrical in rotation, and wherein force selectively applied to the 
squeeze ro ll er w ill cause plastic d efo rmation of one of the pair of sheet 

metal wo rk pieces and thereby cause the deformed sheet metal 

workpiece to extend i n to the gap, 

29. The ap paratus of claim 28, wherein the squeez e roller is 
spherically shaped and i s m ounted on a support to permit rotation in 
any direction. 

30. The ap paratus of claim 28 T further comprising a w orkpiece brake 
that can be selectively actuated into contact with one of the 

sheetmet al workpieces and thereby causethe contacted sheetmetal 

workpiece to he cl am ped between the backing element and the 
workpiece brake. 

31. The apparatus of claim 28. further comprising : 

a ga p sensing device for sensing the width of the gap adjacent the 
squeeze roller; 

a controller for controlling the amount of force applied to the 
sq ueeze roller as a function of the gap adjacent the squeeze roller, 
thereby controlling the gap between the sheetmetal workpieces. 
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32. The ap paratus of claim 28. further comprising a oao position 
sensor for determi ning the position of the gap after d eformation, and a 
weldin g mac hine guide operabl y connected to the nap pos ition sensor, 
wherein the welding machine guide guides the weld ing machine relative 
to the ga p using input from the gap position sensor, 

33. An apparatus for han dlin g a pair of sheet metal workpieces to be 
welded, comprising: 

a first work piece holder; 
a second workpiece holder; 

wherein the fi rst and s econd workpiece holders a re positioned so 
that an e d ge of one of the pair of sheet metal workpieces is in contact 
with T or separated a g ap from r an edge of the other sheetmeta l 
workpieces; 

a pair of backing elements disposed on a first side of t he sheet 
metal workpieces: and 

a pair of squeeze ro llers , disposed on a second side of the 
sheetmetal workpie ces opp osite the first side and substantially aligned 
with the backing el ements , wherein the squeeze rollers are formed as a 
bod y symmetrical in rotation, and wherein force selectively applie d to 
the squeeze rollers will cau se plasti c deformation in the pair of s heet 
metal workpieces and there by cause the sheet m etal workpieces to 
extend into the g ap. 


34. The ap paratus of claim 33 T wh erein the squeeze rollers are 
spherically shaped. 



3JL T h e apparatus o f claim 3 4 , w herein e ach o f t he s queeze rollers is 

mounted on a support to permit ro tation i n any direction. 


